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Preliminary Amendment 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 



Prior to calculation of the fees, please amend the claims attached to the specification as follows: 



Claim 3 (amended) An espresso machine according to claim 1, 
characterized in that 

the espresso machine has a lower part secured fixedly to the housing and an upper 
part designed as carousel that rotates on a circular track of 360°, relative to the lower part, 
that the infusion piston as component of the upper part in an angular position of the upper 
part can be lowered with a lever into and removed from the infusion chamber and that an 
up and down movement of a lifting piston with perforated bottom is purposely controlled 
by the rotational movement of the upper part by raising the lifting piston in the lower part 
of the infusion chamber until it reaches the upper edge of the infusion chamber where a 
cake formed with coffee grounds is removed to the side with the aid of a removal 
element. 
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Applicant(s): Arthur EUGSTER 
Intl. Appl. No.: PCT/EP00/09724 



Please add the following new claim: 

Claim 4 An espresso machine according to claim 2, 
characterized in that 

the espresso machine has a lower part secured fixedly to the housing and an upper 
part designed as carousel that rotates on a circular track of 360°, relative to the lower part, 
that the infusion piston as component of the upper part in an angular position of the upper 
part can be lowered with a lever into and removed from the infusion chamber and that an 
up and down movement of a lifting piston with perforated bottom is purposely controlled 
by the rotational movement of the upper part by raising the lifting piston in the lower part 
of the infusion chamber until it reaches the upper edge of the infusion chamber where a 
cake formed with coffee grounds is removed to the side with the aid of a removal 
element. 



This Preliminary Amendment is made to eliminate multiple claim dependency. 
Examination on the merits of the application is requested. A marked up version showing the 
changes made to the claims is attached. 



REMARKS 
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Applicant(s): Arthur EUGSTER 
Intl. Appl. No.: PCT/EPOO/09724 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

Claim 3 (amended) An espresso machine according to claim 1 [or 2], 
characterized in that 

the espresso machine has a lower part secured fixedly to the housing and an upper 
part designed as carousel that rotates on a circular track of 360°, relative to the lower part, 
that the infusion piston as component of the upper part in an angular position of the upper 
part can be lowered with a lever into and removed from the infusion chamber and that an 
up and down movement of a lifting piston with perforated bottom is purposely controlled 
by the rotational movement of the upper part by raising the lifting piston in the lower part 
of the infusion chamber until it reaches the upper edge of the infusion chamber where a 
cake formed with coffee grounds is removed to the side with the aid of a removal 
element. 



Espresso Machine With An Infusion Piston Displaceable In An Infusion 

Cylinder 

[1] The invention relates to an espresso machine with an infusion piston 
displaceable inside an infusion cylinder, as disclosed in the preamble to claim 1. 

[2] The infusion piston of a known espresso machine, in particular for 
household use, is spring-connected with the aid of a rod to a motorized activating device. 
The rod is positioned inside a vertically displaceable sleeve with tubular section (EP 0 
270 141 Al). The tubular section, among other things, is connected via a tension spring 
to the pin of a cam disk driven by a gear motor. The spring is arranged and dimensioned 
such that the ground coffee filled into the infusion chamber of the infusion cylinder is 
essentially compressed steadily and independent of the amount of ground coffee by the 
gear motor. An infusion-water inlet empties into the infusion cylinder, connected to the 
infusion chamber with a line through which infusion water flows, via a filter with ring- 
shaped opening that operates jointly with a displaceable locking piece to release a 
passage. Under pressure from the infusion water flowing into the infusion cylinder or 
infusion chamber, the infusion piston is held in the position where the ground coffee is 
compressed. An outlet sieve is arranged in the area of the infusion cylinder bottom or the 
infusion chamber formed therein, which can be raised following the infusion operation in 
order to push out the cake formed with the ground coffee. 

[3] With espresso machines of this type the ground coffee is compressed to 
obtain a good froth that helps determine the espresso quality. The compressed, ground 
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coffee acts as flow-control section for the infusion water, thus causing an infusion 
pressure in the infusion cylinder that extracts the froth-forming distilled oils from the 
ground coffee. 

[4] It is furthermore known that the quality of the brewed espresso can be 
improved by allowing a certain pressure to build up inside the infusion chamber before 
the finished espresso can flow out of the infusion chamber. The relatively high infusion 
pressure of the infusion water flowing into the infusion chamber acts upon the moistened 
ground coffee before the actual leaching out of the ground coffee. To achieve this 
infusion pressure, a frothing valve that closes off the infusion chamber in downstream 
direction is known. This valve opens up only when a nominal opening pressure is 
reached in the infusion chamber to allow the finished espresso to flow out (see for 
example EP 0 756 842 Bl). Otherwise, this known espresso machine is designed with a 
lower part fixedly secured to the housing and a carousel-type upper part, which rotates on 
a circular path of 360°. The upper part comprises a control mechanism for producing 
high-quality espresso in a simple, yet highly safe operation. With this espresso machine, 
an infusion piston that forms a component of the upper part is aligned in one rotational 
position axial to an infusion chamber or compartment, so that it can be lowered into or 
lifted out of this chamber. The individual steps involve filling in the ground coffee, then 
lowering the infusion piston with an infusion sieve to the infusion position inside the 
infusion chamber until the infusion piston that impacts with the ground coffee has 
compressed the ground coffee. In the process, snap-in elements become effective, which 
operate jointly with a lowering lever and thus fix the position of the infusion piston 
before and after the infusion water flows into the infusion chamber through the holes in 
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the lifting piston. The snap-in elements comprise several traps to permit a compressing 
of different amounts of coffee. A lifting piston is arranged above the bottom of the 
infusion chamber, which is provided with holes for allowing the infusion water to flow 
from the infusion water nozzle, installed in the bottom, into the lower part of the infusion 
chamber. The lifting piston is positioned displaceable and can be moved up and down by 
rotating the upper part. Following the infusion of the espresso, the lifting piston can thus 
be raised during the rotation of the upper part to a different angular position, to the upper 
edge of the infusion chamber. From that position, the cake formed with coffee grounds, 
which remains after the infusion operation is complete, can be pushed out to the side with 
a removal element. Prior to that and owing to the fact that the ground coffee is enclosed 
tightly between perforated lifting piston and infusion sieve, little residual water remains 
in the cake formed with coffee grounds following the infusion operation. This water is 
also referred to as coffee residue. 

[5] The disadvantage of above-mentioned espresso machines, however, is that 
not all areas of the ground coffee are sufficiently moistened as a result of the strong 
compressing of the ground coffee or the counter pressure generated by the frothing valve, 
thus resulting in insufficient extraction of the distilled oils in those areas. An additional 
disadvantage of espresso machines having frothing valves is that once the nominal 
opening pressure is reached and, accordingly, the frothing valve is opened, the infusion 
water will suddenly carve a channel and rush along the shortest route toward the espresso 
outlet. In that case, some areas of the ground coffee are leached out only insufficiently. 
Undesirable break-through channels of the infusion water can form in the ground coffee 
even with relatively low pressures and in the absence of a frothing valve. 
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[6] A known espresso machine of the generic type described in the 
introductory section to the specification does not have a frothing valve, but a spring- 
loaded infusion piston. The infusion piston is arranged inside the infusion chamber such 
that it can be displaced by the pressurized infusion water and counter to the resetting 
force of the spring toward a bottom of an infusion chamber, thus expanding the infusion 
chamber and finally closing off an espresso outlet in the bottom (EP 0 948 927 Al). The 
infusion piston is provided on the top with a filter for holding the ground coffee and on 
the bottom with a piston rod. The outflow of espresso through the individual openings in 
the infusion piston must for all practical purposes be stopped with the aid of the bottom 
part, particularly a raised section on the bottom, if the infusion piston rests on the bottom 
or the raised area on the bottom. This is designed to achieve a complete moistening of 
the ground coffee during the infusion phase. However, the infusion chamber is not 
closed off immediately after the infusion water flows into the infusion chamber, but only 
after sufficient pressure has built up, so that the infusion piston is mostly pressed against 
the bottom. At least until this time, infusion water can flow from the espresso outlet in an 
undesirable manner. Even following that, the seal is not ensured because of the 
unavoidable sediments from the cake formed with coffee grounds and the incompressible 
water between the underside of the infusion piston and the bottom of the infusion 
chamber. At the completion of the infusion phase and once the flow of hot water under 
pressure has been turned off, the resetting force of the spring that returns the infusion 
piston and cake formed with coffee grounds therefore cannot be selected very high. 

[7] It is the object of the present invention to develop an espresso machine of 
the aforementioned type, which avoids the above disadvantages and reliably causes an 
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even moistening, pressing-out and leaching-out of all areas of the ground coffee in the 
infusion cylinder. This is designed to achieve the best possible use of the ground coffee 
and an optimized froth. In the process, the sealing of the infusion chamber is to be 
improved as well, starting from the time when the infusion water first flows into the 
infusion chamber to the end of the infusion phase. 

[8] This object is solved for an espresso machine of the aforementioned type 
with the features listed in the characterizing section of claim 1 . 

[9] For the solution according to the invention, the compressing of the ground 
coffee by the infusion piston occurs prior to the actual infusion operation, wherein the 
infusion piston with water distributor can rest on the ground coffee. This compressing 
position of the infusion piston before the start of the infusion operation is referred to as 
first position. For this, the infusion chamber is closed off pressure-tight and watertight by 
the infusion piston and in downstream direction by a frothing valve. The spring is 
dimensioned such that the infusion cylinder is moved to a second position by the pressure 
of the infusion water flowing into the infusion chamber and counter to the spring force of 
this spring. In this second position, the infusion chamber volume is increased to a 
predetermined maximum value, so that no local breakthroughs for the infusion water 
occur in the ground coffee in the expanding infusion chamber. Rather, the ground coffee 
is evenly moistened, pressed out and leached out as a result of its mobility, particularly 
the swirling in the floating infusion, before the opening of the frothing valve upon 
reaching the nominal opening pressure. The infusion piston is thus moved automatically 
back to the first position as a result of the energy stored in the spring, so that the coffee 
residue or the cake formed with ground coffee has the desired dryness following the 



5 



:t. o o 8 *a s a 3 . oho h g ;a 



completion of the infusion operation. - No additional active control elements are 
therefore required to control the infusion piston movement between a first position 
(compressing position) and a second position and back to the first position before the 
cake formed with coffee grounds is removed. 

[10] The infusion piston function is a result of the arrangement and 
dimensioning of the means, which exert a force onto the infusion piston during the 
infusion operation. That is to say, it is based on the infusion pressure inside the infusion 
chamber, as well as the effective infusion piston surface upon which this pressure acts, 
the spring, and any other elements that may exist and may influence the forces attacking 
the infusion piston. The frothing valve contributes to the automatic displacement of the 
infusion piston. This valve helps determine the maximum adjustment of the infusion 
piston and thus the expansion of the infusion chamber until a nominal opening pressure is 
achieved. Mechanical stops or additional means for limiting the infusion piston lift are 
thus not necessary. The nominal opening pressure can be adjusted, for example, to 
approximately 6 bar. 

[11] Claim 2 discloses a particularly compact, reliable and structurally 
uncomplicated arrangement of a compression spring that acts upon the infusion piston. 

[12] According to claim 3, espresso machines with a bottom part secured to the 
housing and a top part that can rotate relative to the bottom part along a circular track of 
360° can be designed without problem to include the intended, automatic displacement of 
the infusion piston in the infusion cylinder during the infusion operation. The infusion 
piston as component of the upper part can be lowered into and removed from the infusion 
chamber in an angular position of the upper part and with the aid of a lowering lever. An 
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upward and downward movement of a lifting piston with perforated bottom is forcibly 
controlled through the rotational movement of the upper part. The lifting piston can be 
raised in the lower part of the infusion chamber to the upper edge of the infusion chamber 
where a cake formed with coffee grounds can be removed to the side with a removal 
element. This type of design is shown in detail in the above-mentioned EP 0 756 842 Bl . 
As a result, the advantages of an uncomplicated, operationally safe control mechanism 
can be utilized, wherein this control mechanism does not need to be expanded for the 
infusion piston movement during the infusion operation. 

[13] Another exemplary embodiment of the invention is shown in the following 
with the aid of a drawing and a Figure, showing in: 

Figure 1 A longitudinal section through a portion of an espresso machine, which 

shows an extremely simplified longitudinal section of an infusion head. 

[14] Reference numeral 1 in Figure 1 shows an infusion cylinder with an 
infusion piston 2 that is positioned such that it can be displaced. The infusion piston 2 is 
sealed with a piston seal 3 against an inside wall of the infusion cylinder 1 . A water 
distributor 4, which can be designed as sieve and moved with the infusion piston 2, is 
located on one underside of the infusion piston 3. An outlet sieve 5 is positioned 
opposite, in a lower portion of the infusion cylinder 1 . An infusion chamber 6 with 
variable volume is defined by the underside of the infusion piston with displaceable water 
distributor 4, the outlet sieve and the inside wall section of the infusion cylinder that is 
located between the infusion piston 2 or the water distributor 4 and the outlet sieve. 
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[15] Below the outlet valve, a frothing valve 7 with a nominal opening pressure 
of approximately 6 bar is arranged in a flow path extending downstream from the 
infusion chamber 6 to an espresso outlet 8. The outlet sieve 5 can be realized as 
perforated bottom. 

[16] A tubular infusion water inlet 9 is connected to a flexible water hose 10, 
which leads to an infusion water pump not shown herein. The infusion water inlet is 
designed as tube-shaped piston rod, which is positioned displaceable inside an infusion 
cylinder support 1 1 . The infusion water inlet changes over to a bore in the infusion 
piston 2, which is connected with a line carrying infusion water to the infusion chamber 6 
below the water distributor 4. 

[17] A compression spring 14 is installed between a top part of the infusion 
piston 2 that is not designated and a bottom part of the infusion cylinder support 11, 
which is also not designated. 

[18] The compression spring 14 is dimensioned such that in the first position 
for the infusion water piston, shown in Figure 1 , at normal pressure in the infusion water 
inlet, it compresses the ground coffee filled into the infusion chamber to the desired 
degree. However, once infusion water is forced at the start of the infusion operation 
through the flexible water hose 10, the infusion water inlet 9 and the water distributor 4 
into the infusion chamber 6, the piston moves under pressure upward to a predetermined 
second position. The infusion chamber 6 volume is consequently enlarged to a desired 
degree by the lifting of the infusion piston 2 with the water distributor 4. The infusion 
piston 2 is raised counter to the spring force of compression spring 14 until the nominal 
opening pressure of the frothing valve 7 is reached. Until then, the ground coffee can 
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spread out in the expanded infusion chamber 6 as a result of the swirling caused by the 
pressure of the infusion water flowing into the infusion chamber 6, such that the ground 
coffee is evenly moistened, is subsequently pressed out and then leached out. The second 
infusion piston 2 position, reached and maintained until the inside pressure in the 
pressure chamber has increased to the nominal opening pressure for the frothing valve 7, 
can be defined, for example, by the compression spring 14 characteristic in relation to the 
effective pressure surface on the underside of the infusion piston 2 or by a mechanical 
stop. 

[19] Once the nominal opening pressure of the frothing valve in the infusion 
chamber 6 is reached, the inside pressure there breaks down and the compression spring 
14 compresses the leached-out coffee grounds inside the decreasing infusion chamber 6 
with the aid of the infusion piston 2 and the water distributor 6[sic] until the first position 
of the infusion piston 2 is reached once more. 

[20] For the exemplary embodiment, the infusion cylinder 1 that is attached 
with a bayonet joint 12 to the infusion cylinder support 1 1 can be removed again, wherein 
the infusion piston 2 with water distributor 4 and the compression spring 14 remain 
attached to the infusion cylinder support 1 1 . The ground coffee can be filled into the 
removed infusion cylinder 1 prior to preparing the espresso. Following the infusion 
operation, the infusion cylinder 1 can be taken off once more and the cake formed with 
coffee grounds removed. 
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Parts Legend 

1 infusion cylinder 

2 infusion piston 

3 piston seal 

4 water distributor 

5 outlet sieve (perforated bottom) 

6 infusion chamber 

7 frothing valve 

8 espresso outlet 

9 infusion water inlet 

1 0 flexible water hose 

1 1 infusion cylinder support 

12 bayonet joint 

13 espresso machine 

14 compression spring 
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Claims 

1 . An espresso machine with an infusion piston displaceable inside an infusion 
cylinder, which infusion piston is force-connected via a spring to a device for 
activating the infusion piston and, in a first position, tightly encloses ground 
coffee inside an infusion chamber of the infusion cylinder between itself and an 
outlet sieve, wherein a pressurized water inlet is connected to the infusion 
chamber, the infusion piston (2) is automatically pushed by the pressure of the 
infusion water flowing into the infusion cylinder (1) and counter to a spring force 
to a second predetermined position, thereby expanding the infusion chamber, 
whereupon during a pressure drop inside the infusion chamber (6) the infusion 
piston (2) is returned automatically to the first position, 

characterized in that 

the infusion piston (2) can essentially be displaced proportional to a pressure 
increase inside the infusion chamber (6), caused by the infusion water flowing in, 
until it reaches a nominal opening pressure for a frothing valve (7) that closes off 
the infusion chamber (6) in downstream direction. 

2. An espresso machine according to claim 1, 
characterized in that 

the spring is a compression spring (14), arranged coaxial to the infusion piston (2) 
above the infusion cylinder (1), between this piston and an element that is fixedly 
installed relative to the infusion cylinder (1). 
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3. An espresso machine according to claim 1 or 2, 
characterized in that 

the espresso machine has a lower part secured fixedly to the housing and an upper 
part designed as carousel that rotates on a circular track of 360°, relative to the lower part, 
that the infusion piston as component of the upper part in an angular position of the upper 
part can be lowered with a lever into and removed from the infusion chamber and that an 
up and down movement of a lifting piston with perforated bottom is purposely controlled 
by the rotational movement of the upper part by raising the lifting piston in the lower part 
of the infusion chamber until it reaches the upper edge of the infusion chamber where a 
cake formed with coffee grounds is removed to the side with the aid of a removal 
element. 
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(57) Abstract: The invention relates to an espresso 
machine with an infusion piston (2) that is displaceable 
in an infusion cylinder (1) which infusion piston is linked 
in a non-positive manner with an actuation device of 
the infusion piston via a spring. In a first position, said 
infusion piston tightly encloses the ground coffee between 
itself and an outlet sieve (5) in an infusion chamber (6) 
of the infusion cylinder, said infusion chamber being 
connected to a pressurized water inlet. The infusion 
piston (2) is automatically displaceable by the pressure 
of the infusion water flowing into the infusion cylinder 
(1) against the elastic force of the spring to a second 
predetermined position in which the infusion chamber is 
enlarged. Once the pressure in the infusion chamber (6) 
decreases, the spring automatically returns the infusion 
piston (2) in the direction of the first position. The aim 
of the invention is to provide an espresso machine with 
which all zones of the ground coffee within the infusion 
cylinder are evenly and thoroughly moistened, expressed 
and extracted. Another aim is to improve the sealing of 
the infusion chamber from the start of the inlet of the 
infusion water to the end of the infusion phase. To this 
end, the infusion piston (2) can be displaced to the second 
position in a manner that is substantially proportional to a 
pressure increase in the infusion chamber (6) caused by the 
inflowing infusion water until a desired opening pressure 
of a froth-producing valve (7) closing the infusion chamber 
(6) in the downstream direction is reached. 
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